Introduction
After joining the World Trade Organization (WTO) China experienced a major inflow of Foreign Direct Investment (FDI). Many famous automobile firms of developed countries decided to set foot in China to cooperate with domestic firms. The question is whether FDI benefited the development of the Chinese automobile industry. On the one hand, foreign investors brought with them new technologies, methods of management and worldwide network linkages, but on the other hand they might have crowded out local producers of final and intermediate goods in the automobile industry.
The Chinese automobile industry grew rapidly after 2006 and became the third biggest producer in the world after the United Stated and Japan. But to ensure that this growth sustains, it is necessary for China to keep innovating. If China merely completes the process of introducing, assimilating, and imitating, it is likely to remain a junior partner among the major world players.
To go on innovating China needs to invest in Research and Development (R&D). FDI could play
an important role in this regards. But it is a priori unclear whether the effect of FDI on R&D and innovation is stimulating. It is often voiced that China does not build up its own innovation ability in declining automobile markets, and that it simply imports technologies without developing the ability to innovate on its own. Instead, one of the primary motivations for China is to attract FDI from the developed countries so as to obtain advanced technology on which to build its own innovation capability. Given the inconclusiveness of the role of FDI on R&D and innovation so far, we revisit this issue using firm level data that were collected by the State Statistical Bureau of China.
The paper is organized as follows. In section 2 we review the evidence on the effects of FDI in China. In section 3 we lay out the model that we shall use in this paper. In section 4 we describe the data that will be used. In section 5 we analyse the results of the estimation and in section 6 we summarize and conclude. 
Review of the literature
The presence of foreign multinational enterprises (MNEs) may exert a significant influence on the host country's own innovation. However, different theoretical models and empirical studies come up with different conclusions regarding the relationship between FDI and R&D. FDI can increase or decrease technological innovation depending on the specific context. Those in favour of FDI argue that when attracting a major FDI, developing countries are ready to give up part of their domestic market to improve their domestic firms' competitive advantage, because FDI can bring in directly or indirectly technology transfer. To compete with the foreign-funded firms domestic enterprises need to improve or update their production, management and marketing techniques. Firms have to increase R&D inputs in order to raise their technology level. Those against FDI argue that the FDI competes with domestic enterprises, decreases their profits and may even drive some of them out of the market. Furthermore, domestic enterprises may not have sufficient technological capacity to innovate or do R&D on their own. Kokko (1994) pointed to a positive effect of FDI if the difference in technology between the MNEs and the host countries is not very large.
In recent years, the relationship between FDI and domestic innovation in China has received a lot of attention. The conclusions are mixed. He (2000) , Chen (2001) and Huang (2003) find that FDI had a negative effect. Jiang et al. (2005) , Xi and Yan (2005) and Wang, Li and Feng (2006) find that FDI helped China to improve its technological innovation capability. In the Chinese electronics industry, Hu and Jefferson (2002) find a significant drop in productivity rather than a positive spillover effect of FDI on domestic firms. Fu (2008) investigates the impact of FDI on the development of regional innovation capabilities using a panel dataset of Chinese firms. She finds that FDI had a significant positive impact on the overall regional innovation capacity and on the innovation efficiency in the host region. She concludes that the type and quality of FDI inflows and the strength of local absorptive capacity and of complementary assets in the host regions are crucial for FDI to serve as a driver of knowledge-based development. Fu and Gong (2008) explore the drivers of technology upgrading in emerging economies using Chinese firmlevel panel data from 2001-2005 period. R&D activities of foreign firms exert a significant depressive effect on technical change of local firms over the sample period. It is the indigenous R&D activities at the industry level that push up Chinese firms to the technology frontier. A 7 similar conclusion is reached by Huang and Sharif (2009) , who find that FDI from Hong Kong, Macao and Taiwan do not raise the productivity of firms in Guangdong province and that these foreign-funded firms perform less R&D and are less innovative than domestic firms.
Econometric model
We measure and try to identify the determinants of innovation in the Chinese automobile industry, once on the input side by way of R&D expenditures, once on the output side of innovation by way of the share in total sales due to new or substantially improved products. The input indicator can be seen as a predictor of future innovation and the output indicator as an indicator of past innovation efforts. In the literature on the knowledge production function, the output measure of knowledge or innovation is generally the number of patents (see Griliches, 1990 for a review). With the advent of the Oslo Manual (OECD, 1992) innovation surveys were launched in many countries containing a new measure of innovation output, the share in total sales due to new or subtantially improved products (also sometimes called the share of innovative sales). We shall use this measure in our analysis (for a comparison of the two measures of innovation output, see Crépon, Duguet and Mairesse, 1998) .
Given the large number of zero observations for both R&D and the share of innovative sales, we estimate a generalized tobit model, also known as tobit type II model. This model estimates both the propensity to do R&D, resp. innovate, and, in the case of R&D performers, resp. innovators, the R&D, resp. innovation, intensity. The generalized tobit model consists of two parts. A first equation determines the level of the latent variable ( y ) that corresponds to the observed intensity of R&D (resp. innovation) ( i y 2 ) for R&D performers (resp. innovators) and is equal to zero for non R&D performers (resp. non-innovators) σ respectively.
1 We estimate the model by maximum likelihood (see Mohnen, Mairesse, Dagenais, 2007) .
To say it more concretely, we observe and try to explain whether a firm has R&D expenditures and if so, how much R&D is does, and likewise whether a firm has introduced new products and,
if so, what its share in total sales due to the new products is.
The first explanatory variable that we shall consider is firm ownership. Existing studies are inconclusive as to whether or not the nationality of ownership of a firm has an impact on its R&D. Caves et al. (1980, p.193) suggest that foreign activity reduces the rate of R&D activity in Canada. Haddad and Harrison (1993) , based on Moroccan company-level data, prove that FDI with higher technology will not necessarily raise domestic R&D capacity. Aitken and Harrison
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(1999), based on firm-level panel data from Venezuela, found that the impact of FDI on R&D of domestic enterprises is negative. We classify firms into three groups: domestic-owned firms, foreign-funded firms and firms from Hongkong, Macao and Taiwan (HMT). Domestic-funded firms are the reference group and dummy variables are created for the other two groups. The intensity of foreign ownership is measured by the intensity of FDI capital over total capital.
Innovation is also postulated to be a function of firm size. According to Schumpeter's hypothesis
we expect large firms to be more innovative than small firms, because large firms have easier access to finance, can spread the fixed costs of innovation over a larger volume of sales and may benefit from economies of scope and complementarities between R&D and other manufacturing activities. Firm size is measured by the total number of employees. In the selection equation, instead of using the continuous variable for size we classify firms into three groups: a firm is a large-scale firm if the number of employees is greater than or equal to 2000, middle-scale if the number of employees is between 300 and 2000, and small-scale otherwise. The small-scale firm is the reference group.
There is probably a strong link between R&D, which can be seen as an innovation input, and the share of innovative sales as a measure of innovation output. The endogeneity of R&D should be accounted for (as emphasized in Crépon et al, 1998) . The predicted incidence of R&D will be used in the incidence of innovation output equation and the predicted intensity of R&D in the intensity of innovation output equation. The standard errors of the estimates will be corrected for the fact that the R&D variables are generated regressors. 
Data and descriptive statistics
The Taiwan   As table 3 shows, most of the firms in our sample produce car accessories (around 75% to 80%).
The percentage of firms with new products and with R&D inputs is the highest in the cars subindustry. If we exclude the tram sub-industry, which has very few firms in our sample, the percentage of innovators and their innovation intensity, both in terms of new products and in terms of R&D, are substantially smaller in the other subsectors. Many firms in vehicle rebuilding are R&D performers, but with a relatively lower R&D intensity compared for instance to the firms that produce parts and accessories, which are sometimes even more R&D intensive than the cars manufacturers. Table 7 reveals that there is clearly a higher percentage of firms with new products in foreignfunded firms, large firms, and in firms with R&D. Table 8 shows that between 2003 and 2006 the share in total sales of new products decreased from 39.2% to 37.1%, the R&D intensity in the preceding year increased from 0.6% to 0.9%, the FDI share in total capital climbed from 7.4% to 10% and the HMT-originating FDI in total capital went up from 1.5% to 4%. The compared averages in tables 4 to 7 do not correspond to the same firms and are therefore only indicative of changes over time. To disentangle the various determinants of the propensity and the intensity of doing R&D and of innovating in products we now revert to a multivariate analysis. What is also visible from these tables is that the sample means are often above the medians and influenced by some extreme values.
Results
The innovation input and output models that estimate simultaneously the innovation propensity Table 9 reveals that the propensity to engage in R&D increases with size. Medium-sized firms have a higher propensity than small firms, and large firms have an even higher propensity than medium-sized firms. Firms with a higher market share have also a higher propensity to be R&D performers. These effects are significant for both time periods. FDI firms were not significantly more likely to be R&D performers than domestic-funded firms in 2002 -2003 -2006 introduced as a determinant of innovation output, recognizing the endogeneity of R&D. This is done by introducing the estimated probability of doing R&D in the probability of innovation output equation and the estimated intensity of innovation in the innovation output intensity equation.
3 Time dummies were removed in both equations because they were not significant and size was removed from the innovation output intensity equation after a likelihood-ratio test showed that including size did not increase significantly the likelihood. Actually, since time and size are already included as regressors in the R&D equations they enter indirectly as explanatory variables in the innovation output equations.
During the two periods that we examine R&D seems to have had a positive effect on innovation x , which are the regressors in the selection equation and in the intensity equation respectively.
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Conclusion
Since joining the WTO Chinese automobile producers have kept innovating by introducing new products on the market, but the percentage of R&D performers, at least in our the sample, has been decreasing. At the same time the proportion of foreign-funded firms has been increasing, especially from sources other than Hong Kong, Macao and Taiwan. The question we have been investigating in this chapter is whether R&D and innovation output differ for domestic-funded and foreign-funded (FDI) firms.
It does not appear from our multivariate analysis that FDI-firms are more prone to be R&D performers than the domestic-funded firms. They also seem to be less likely to introduce new products, although the differences in innovation propensities with respect to domestic-funded firms are most of the time insignificant. What is striking though is that foreign-funded firms are less R&D-intensive but, when they innovate, they have a higher share of their total sales attributable to new products than domestic-funded firms. This finding is reminiscent of the oftenvoiced argument that foreign-owned firms are innovative but keep their R&D generally in their home-base.
Our results for the Chinese automobile industry confirm those obtained by Fu and Gong (2008) for all industries in China and by Huang and Sharif (2009) for the province of Guangdong.
Unless FDI fosters innovation in Chinese-controlled firms in the automobile industry, something we have not investigated in this paper, the burden of R&D that, as we have shown, stimulates innovation, rests on the shoulders of Chinese-controlled firms. The fact the foreign-funded firms are more innovative when they innovate suggests that Chinese firms have to do more R&D to compete with the foreign-funded firms and/or that they have to increase the productivity of their R&D in transforming research into marketable new products.
